Bovine babesiosis is a febrile, tick-borne disease of cattle and buffalo, caused by one or more protozoan parasites of the genus Babesia. The term "Babesiosis" refers to the acute form. In this study, we selected animals which suffered from fever, emaciated anemia, icterus and variable weight loss from the endemic area of Babesia bigemina infection. The acute form is generally characterized by rapid growth and multiplication of the parasite in the blood, so diagnosis of Babesiosis by microscopic examination is applicable to positive infected animals. These animals were distributed in three groups, each consisting of 50 animals and twenty healthy animals not infected were selected as the control group. The first group which include animals that were not treated was considered as the control group. The second group consisted of animals treated with imidocarb antibabesial drug, and the third group consisted of animals treated with imidocarb and Vitamin E as antioxidant. The two methods were compared to know which of them could make the animals return to normal. By measuring erythrocytes in antioxidant mechanisms (P6DG, GR-ase, SOD and MDA) and in plasma (NO and trace element as antioxidant), blood samples were collected from the jugular vein of all animals. Two samples were collected; one was collected with anticoagulant to measure erythrocytes antioxidant mechanisms and the other was used to separate serum to measure NO and trace elements. Notation of the results revealed increased values of oxidant and decreased values of antioxidant in buffaloes that suffered from parasitic infection as compared with the healthy animals especially for the values of Nitric acid (NO) and MDA which increase oxidative markers in animals infected with babisiosis. However, antioxidant decreased in superoxide dismutase (SOD), glutathione reductase GR-ase), and Glucose6Phoshpate Dehydrogenase (G6PD), while changes were observed in some trace elements as Cu. Combating of babesiosis infection with a treatment of both antioxidant and Vitamin E play an important role in the increase of antioxidant.
INTRODUCTION
Parasites can have detrimental effects on host fitness, and infection typically results in the stimulation of the immune system. While fighting against infection, the immune system generates toxic oxidants; if these are not sufficiently counteracted by the antioxidant system, a state of oxidative stress can occur. Oxidative stress is an imbalance between radical-generating and radical-scavenging activity, resulting in oxidation products and tissue damage. When the cellular oxidant state is *Corresponding author. E-mail: dr_mervat19@yahoo.com. Tel: 01223523271.
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overwhelmed by excess production of reactive oxygen species (ROS), cellular damage occurs through oxidative stress and lipid peroxidation (LPO) (Saleh et al., 2011) . Alteration of oxidative stress and malondialdehyde (MDA) by LPO product is used as biomarkers for free radicalmediated damage (Kuhn et al., 2002) . There is strong evidence of the role played by erythrocytic peroxidation in pathogenesis of several hemoparastic infections (Nazifi et al., 2008) . The nitric oxide (NO) is another molecule that is free radical-mediated in nature in that NO mediates host defense mechanism against many intracellular parasitic diseases (Brunet et al., 2001) . However, GSH endogen-derived tripeptide synthesized from the liver and superoxide dismutise (SOD) are important antioxidant enzymes involved in endogenous antioxidant defence against ROS; these enzymes protect host cells against oxidative damage by reacting with free radicals and peroxides (Kurt et al., 2002) . G6PD has long been recognized as an antioxidant enzyme in erythrocytes, which have no alternative source of NADPH, but additionally regulates the activity of enzymes that require NADPH as cofactor and overexpressing G6PD maintained intracellular glutathione stores when exposed to oxidants because of increased activity of glutathione reductase, thereby increasing enzymes activity to confer protection against elevated levels of ROS on cells exposed to oxidant stress (Jane et al., 2003) . Vitamin E lipid soluble antioxidant can inhibit lipid peroxidation and stabilize membranes within cells. It is the only antioxidant that is present in the lipid membrane layer and the only compound that is able to break lipid peroxide chain reactions by neutralizing lipid peroxides in addition to oxidants. Vitamin E is evidence for decreased MDA level and is the first line of defence against lipid peroxidation. Vitamin E and other hydrophobic antioxidants function mainly in and around the membrane lipid bilayers, which halt lipid peroxidation through peroxide radical trapping chain breaking antioxidation (Ujjwal et al., 2011) . So this study was performed to accomplish the following:
1. Determination of oxidative stress markers associated with Babesia Bigemina which will be helpful to clinicians in the course of treatment. 2. Antioxidant as Vitamin E will be helpful for better response in treatment schedule.
MATERIALS AND METHODS
This investigation was performed on 20 buffaloes free from babesioes in which 150 infected animals with clinical signs and case history of infection with babisia Bigemina from endemic area were examined in farms of Kaliobea governorates and Benha University Education Veterinary Hospital, after which it was confirmed by diagnosis with microscopic examination. Microscopic examination was used to determine the degree of parasitaema recorded by the percentage of infected red blood cells in each blood smear as 100 microscopic fields were examined. Infected animals were divided into three groups, each consisting of 50 animals. The first group which was without treatment was used as the control positive, the second group was treated with imidocarb (1 ml I/M to each 100 kg body weight) and Vitamin E (5 ml dose of Tocosel-Forte injection with 1 ml per 50 kg I/M produced by Pharma Swede-Egypt Vitamin E and selenium) as antioxidant, while the third group was treated with imidocarb only. Two samples of blood were taken from all animals. The first sample was taken on EDTA to measure antioxidant (G6PD, GR-ase and SOD) and oxidative peroxide (MDA of lipid peroxidation), while the other sample was collected without anticoagulant to measure serum trace element (Cu and Fe) as antioxidant and nitric oxide (NO). As a result of lipid peroxidation, the four groups: control groups (healthy and infected) and treated groups (treated with imidocarb associated with Vitamin E and imidocarb only) were compared. These groups were compared to find out which group returned to normal state. The results of this study showed that Vitamin E used as antioxidant reduced metabolism of babesia and strengthened the membrane of RBCs, thereby decreasing its haemolysis.
Statistical analysis
The results were analysed by a one-way analysis of variance (ANOVA) followed by the Duncan test for multiple comparisons using computer software, Duncan's Multiple Range Test. Figure 1 shows emaciated animals with external parasites. It is also observed in Figure 1 that the blood stain film with geimsa stain showed erythrocytes infected with babesia. The binary fission of the four cells in RBCs for babesia differentiated it from other protozoan as Malaria infected RBCs.
RESULTS
In Table 1 , values are expressed as mean and mean of standard error. Values with different superscriptions (a, b and ab) in rows differ significantly (P<0.05). In general, infected animals had lower values of antioxidant parameters (GR-ase, SOD and G6PD) and Cu when compared with healthy animals. On the other hand, the value of oxidant markers (MDA and NO) showed significant increase in the blood of the infected group as compared to the healthy group. When the control (negative and infected) and treated groups (treated with imidocarb associated with Vitamin E and imidocarb only) were compared, significant changes were found among the four groups in antioxidant and oxidant parameters. When the unhealthy and healthy groups were compared, it was found that there was significant increase in oxidants activity and significant decrease in antioxidants 
DISCUSSION
Manifestation of oxidative stress occurs due to either inadequate availability of antioxidant enzymes or uncontrolled production of free radicals-induced tissue damage and has been implicated in many pathological conditions. Babesia parasite, like theleria and malaria parasites, invade erythrocytes of infected animals resulting in destruction of parasitized erythrocytes (Otsuka et al., 2002) . The liver plays a central role in babesiosis; it is known as the site where the preerythrocytic stages of babesia parasites asexually multiply and where the host immature mechanisms develop to fight these pre-erythrocytic stages (Cohen et al., 1982) . Hemoparasitic diseases stimulate the production of various pro-inflammatory cytokines from mononuclear cells in animals and human beings, and these mediators activate the mononuclear, phagocytic cells to release oxygen and reactive nitrogen intermediates (Brown et al., 1998; Brunet, 2001; Woldehiwet, 2010) .
The current study reveals that infection with babesia Bigemina in acute stage (babesiosis) has significant conspicuous increase on erythrocytic LPO and serum NO; on the other hand, it has significant decrease in antioxidant enzymes (P6PD, GR-ase, DOS) when compared with healthy animals. The results of this study showed that babesia infection has a significant influence on augmented NO production and erythrocytic LPO, though excess free radicals lead to oxidative stress. Therefore, it could be hypothesized that severity of Babesiosis is related to oxidative stress and loss of body's antioxidant reserve. This result is in line with that of Asri and Dalir (2006) and Saleh et al. (2010) who recorded that augmented erythrocytic LPO and decrease SOD activity have been reported in hemoparasitic infection (like Babesia bigemina) and Theileria annulated infection respectively. Ergonul and Askar (2009), Park et al. (1992) , Waytt et al. (1996) and Court et al. (2001) observed an elevated level of plasma NO and enhanced oxidative burst of ROS production by bovine monocytes and neutrophils during the peak of parasitemia. In this study, it was reported that MDA derived from LPO is an important indicator used to decide the degree of oxidative damage of cell membrane which increase when compared with the healthy and treated groups. This report is in agreement with that of Sato et al. (1998) and Bolchoz et al. (2002) who concluded that MDA reacts with cellular membrane elements to increase cellular permeability and enzyme activities. The membrane of erythrocytes is rich in polyunsaturated fatty acids and more vulnerable to peroxidative damage (Tsukahara et al., 2007) . Loads of ROS including Nitric oxide and MDA over burden the antioxidant systems to induce oxidative stress in the body where major cellular targets of ROS are membrane lipids and proteins. Sedar et al. (2007) reported high MDA concentration in calves and cows infected with babesiosis. Cimer (2008) reported that erythrocytes are particularly susceptible to oxidative damage as a result of high polyunsaturated fatty acids content in their membrane and high concentration of oxygen and hemoglobin, in that hemoglobin is a potentially powerful promoter of oxidative processes. Babesia infection associated with free radical formation changes antioxidant stress that is very dangerous to erythrocytes (Celi et al., 2010) . The results of this study revealed that parasitimic animals showed decrease in antioxidant enzymes (as P6PD, GR-ase, SOD) and trace element (as Cu) when compared with healthy animals in the treated groups. This result is in agreement with that of Muller et al. (1993) , who opined that Gr-ase plays a key role in cellular defence against oxidative stress by preventing accumulation of GssG and thus maintaining the redox state. EL.Moghazy (2011) reported that babesiosis have oxidant/antioxidant effect on buffaloes by increasing lipid peroxide MDA and NO, and decreasing antioxidant enzymes and trace element as GSH-PX, SOD and GR-ase, and changing trace element antioxidant as Cu and Fe (Genc et al., 1998) . GSH and GSH-PX represent a major pathway in the cell for metabolizing hydrogen peroxides and lipid peroxides so that the depletion of their level\activity can lead to accumulation of peroxides increase in their toxic levels (Olmedilla et al., 2002) . Babesia showed clean changes in the oxidant/antioxidant markers in the blood with increased value of oxidative markers being implicated in tissue damage and development of chronic diseases (Nazifi et al., 2011) . Infected animals with theileriosis showed significant decrease in activities of antioxidant enzymes as SOD and GSH-PX, but on the contrary, serum concentration of Cu was evident in the infected animals in that it significantly increased the level of MDA (Azeemi et al., 2009) . Superoxide dismutase (SOD) is one of the most important antioxidant enzymes present in all oxygen metabolizing cells; this enzyme eliminates toxins from the body (Ali et al., 2013 ). The antioxidant system consists of antioxidants that act by scavenging the radicals directly and sustaining the activity of antioxidant enzymes as inhibiting the activities of oxidizing enzymes in intra erythrocytic parasites such as Theleria annulata and Babesia bovis. This study aims to improve the antioxidant mechanisms of animals treated with imidocarb as antibabesial drugs and antioxidant drugs (Vitamin E) by increasing the activity of antioxidant enzymes and scavenging the lipid peroxidation and restoring it to normal. When compared with the healthy animals, there is no significant difference between this group and the healthy group due to the fact that after two weeks of administration of the treatment, the animals appeared to be healthy, with good clinical signs. This approach confirmed this prognosis by evaluation of P6PD, GR-ase and SOD, but when a comparison of the healthy group and animals treated with antibabesial drug only (imidocarb) was made, significant difference was found between these groups. This result is in agreement with that of Kamil et al. (2005) and Ali et al. (2013) who speculated that antioxidant agent recommendation, such as Vitamin C and Vitamin E may alleviate oxidative damage. These vitamins are free-radical scavengers and could have a protective effect against oxidative damage and might be better in clinical improvement. Vitamin E is a free-radical scavenger and has protective effect against oxidative stress and oxidative damage, and is better in clinical improvement. Nadia et al. (2003) observed that treatment with α-Tochopherol increase the antioxidant properties of GSH and glutathione to inhibit free radical formation and functions more generally as a redox buffer, whereas Yukio et al. (2003) observed that pathogenesis of anemia associated with Babesia infection is partially derived from oxidation of the membrane of RBCs so that injection of Vitamin E may reduce oxidation procedures by increasing the antioxidants in RBCs. Henri et al. (2006) concluded that imidocarb radical cures infection only, but vitamins E, C and A protect the cells from damage against free radical oxygen generated as a result of parasites and it is also plays a protective role in the liver. The effect of Vitamin E as an antioxidant in high concentrated O 2 as in RBCs may play an important role in keeping stability of erythrocytes (Tocopherols have antioxidant activity as they react with molecular oxygen and free radicals thus preventing autoxidation of polyunsaturated fatty acids in cellular and sub cellular tissues).
In summary, the remarkable decrease in the level of antioxidant enzymes activities of G6PD, GR-ase and SOD, and the significant increase in the lipid peroxidation of MDA and NO imply that the babesia bigemina can interfere with the protective antioxidant mechanism of RBCs against oxidative injuries, though the antioxidant vitamins were not able to prevent oxidative damage to the RBCs' membrane. So, it is suggested that Vitamin E and selenium should be administered as antioxidants to compensate for the shortage and scavenger of oxidatives.
